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ABSTRACT 



An apparatus for dispatching a processing element to a 
program location based on a channel number of received 
data includes a channel pointer register having a number of 
storage locations each with a channel number field, a valid 
bit field and a corresponding instruction pointer field. When 
an isochronous channel is allocated for use for reception, the 
host device programs the channel number and a correspond- 
ing instruction pointer value into a storage location. When a 
storage location is programmed, a valid bit within that 
storage location is also preferably set. The corresponding 
instruction pointer value points to a series of instructions 
which are to be used to process data received on that 
isochronous channel. When isochronous data is then 
received, the channel number on which the data is received 
is compared to the channel numbers within the valid storage 
locations in . the channel pointer register. If one of the 
channel numbers within a valid storage location matches the 
channel number of the received data, then the corresponding 
instruction pointer value is output and the data is processed 
according to a series of instructions beginning at the location 
specified by the corresponding instruction pointer value. 
Otherwise, if the channel number of the received data does 
not match any of the channel numbers within valid storage 
locations then a default instruction pointer value is output 
and the received data is processed according to a series of 
instructions beginning at the location specified by the default 
instruction pointer value. 

28 Claims, 4 Drawing Sheets 
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METHOD OF AND APPARATUS FOR transfers, including read, write and lock. The serial bus 

DISPATCHING A PROCESSING ELEMENT management block 10 contains an isochronous resource 

TO A PROGRAM LOCATION BASED ON manager for managing isochronous data transfers. The serial 

CHANNEL NUMBER OF RECEIVED DATA bus management block 10 also provides overall configura- 

5 tion control of the serial bus in the form of optimizing 

FIELD OF THE INVENTION arbitration timing, guarantee of adequate electrical power 

4 . .. , . . 4U r f for all devices on the bus. assignment of the cycle master, 

The present invention relates to the field of managing the . A e . , ' 6 . , , - . * 

„ . . Xjr i 1 *u assignment of isochronous channel and bandwidth resources 

reception of data received by a device. More particularly, the * . - 

^ t . 4 . , t . c , , e . J and basic notification of errors, 
present invention relates to the field of managing the recep- 
tion of data received on a channel by a device. 10 As discussed above, an IEEE 1394-1995 device includes 

the capability to transmit and receive isochronous data over 

BACKGROUND OF THE INVENTION multiple channels. The IEEE 1394-1995 standard provides 

-it. tt~t~t~ . j j otpt ,,n„o. j jo *uu for U P to sixty-four different isochronous channels to be used 

The IEEE standard^ 'IEEE 1394 Standard For A High ^ ^ , EEE 139 4. 1995 network of devices . However, in 

Performance Serial Bus, Draft ratified m 1995, is an 15 . , em6ntationS) certain IEEE m4 _ 1995 dev ices 

international standard for implementing an inexpensive &K ^ ^ ^ ^ bm to on] , ransmit and 

high-speed serial bus architecture which supports both asyn- receive data over , subset of less ^ sixly . ioTiT 

chronous and .sochronous format date transfers, sochro- channek ^ receivin dala on an ^chronous channel) 

nous data transfers are real-time transfers which take place , hat data mus , be rocessed by the receiving device . ^ 

such that the tune intervals between sigmficant instances 10 ^ includes or dl of displa y mgj manipulating, 

have the same duration at both the transmitting and receiv- forwardi and ^ring. oft data received on different 

ing applications, tacit pacicet 01 aata transierrea isoenro- isochronous channels is processed differently, depending on 

U T!l „n, tranS J Srr I d L in ItS ,° Wn Ume 1116 E E the type of device from which the data is received, the type 

1394-1995 standard bus architecture provides up to sixty- ofdatathatisrece ived and the desired use of the data. If data 

four (64) channels for isochronous data transfer between 25 received Qn an channel is not received and 

applications. Asix bit channel number is broadcast with the roccssed efficiently, errors in the display or use of the data 

data to ensure reception by the appropriate application. This ^ an resu j t 
allows multiple applications to simultaneously transmit iso- 
chronous data across the bus structure. Asynchronous trans- SUMMARY OF THE INVENTION 
fers are traditional data transfer operations which take place 30 An apparatus for dispatching a processing element to a 
as soon as possible and transfer an amount of data from a program location based on a channel number of received 
source to a destination. data includes a channel pointer register having a number of 

The IEEE 1394-1995 standard provides a high-speed storage locations each with a channel number field, a valid 
serial bus for interconnecting digital devices thereby pro- bit field and a corresponding instruction pointer field. When 
viding a universal I/O connection. The IEEE 1394-1995 35 an isochronous channel is allocated for use for reception, the 
standard defines a digital interface for the applications host device programs the channel number and a correspond- 
thereby eliminating the need for an application to convert ing instruction pointer value into a storage location. When a 
digital data to analog data before it is transmitted across the storage location is programmed, a valid bit within that 
bus. Correspondingly, a receiving application will receive storage location is also preferably set. The corresponding 
digital data from the bus, not analog data, and will therefore 40 instruction pointer value points to a series of instructions 
not be required to convert analog data to digital data. The which are to be used to process data received on that 
cable required by the IEEE 1394-1995 standard is very thin isochronous channel. When isochronous data is then 
in size compared to other bulkier cables used to connect such received, the channel number on which the data is received 
devices. Devices can be added and removed from an IEEE is compared to the channel numbers within the valid storage 
1394-1 995 bus while the bus is active. If a device is so added 45 locations in the channel pointer register. If one of the 
or removed the bus will then automatically reconfigure itself channel numbers within a valid storage location matches the 
for transmitting data between the then existing nodes. A channel number of the received data, then the corresponding 
node is considered a logical entity with a unique identifica- instruction pointer value is output and the data is processed 
tion number on the bus structure. Each node provides an according to a series of instructions beginning at the location 
identification ROM, a standardized set of control registers 50 specified by the corresponding instruction pointer value, 
and its own address space. Otherwise, if the channel number of the received data does 

The IEEE 1394-1995 standard defines a protocol as not match any of the channel numbers within valid storage 

illustrated in FIG. 1. This protocol includes a serial bus locations then a default instruction pointer value is output 

management block 10 coupled to a transaction layer 12, a and the received data is processed according to a series of 

link layer 14 and a physical layer 16. The physical layer 16 55 instructions beginning at the location specified by the default 

provides the electrical and mechanical connection between instruction pointer value. 

a device or application and the IEEE 1394-1995 cable. The In one aspect of the invention, a method of processing 

physical layer 16 also provides arbitration to ensure that all received data comprises the steps of receiving data on a 

devices coupled to the IEEE 1394-1995 bus have access to received channel number, comparing the received channel 

the bus as well as actual data transmission and reception. 60 number to stored channel numbers within a plurality of 

The link layer 14 provides data packet delivery service for memory locations, each of the plurality of memory locations 

both asynchronous and isochronous data packet transport. including a corresponding address value specifying a start- 

This supports both asynchronous data transport, using an ing address for a series of instructions for processing data 

acknowledgement protocol, and isochronous data transport, received on a corresponding stored channel number, pro- 

providing real-time guaranteed bandwidth protocol for just- 65 viding the corresponding address value corresponding to the 

in-time data delivery. The transaction layer 12 supports the stored channel number matching the received channel num- 

commands necessary to complete asynchronous data ber as an output address value if one of the stored channel 
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numbers matches the received channel number and provid- 
ing a default address value as the output address value if 
none of the stored channel numbers matches the received 
channel number. The method further includes the steps of 
allocating an allocated channel number for receiving data 
and programming the allocated channel number and a cor- 
responding allocated address value into one of the memory 
locations to form the stored channel number and the corre- 
sponding address value for the memory location. The default 
address value specifies a default starting address for a series 
of default instructions for processing data received on the 
received channel number. The memory locations are loca- 
tions within a register. The method further includes the step 
of programming a valid bit within a programmed memory 
location. The data is preferably isochronous data. 

In another aspect of the invention, an apparatus for 
processing received data comprises a plurality of storage 
locations each including a channel number field to store a 
stored channel number and an instruction pointer field to 
store a stored address value, a comparing circuit coupled to 
the plurality of storage locations and configured to receive a 
received channel number on which data is received, wherein 
the comparing circuit compares the stored channel numbers 
to the received channel number to determine if any of the 
stored channel numbers match the received channel number 25 
and an output circuit coupled to the comparing circuit and to 
the plurality of storage locations to provide the stored 
address value within the storage location having the stored 
channel number matching the received channel number as 
an output address value. The apparatus further comprises a 30 
default storage location coupled to the output circuit to store 
a default address value and provide the default address value 
as the output address value if none of the stored channel 
numbers match the received channel number. The storage 
locations further each include a valid bit. The storage 
locations are programmable. The apparatus further com- 
prises a host device coupled to the plurality of storage 
locations to program the stored channel numbers and the 
stored address values. The host device sets the valid bit 
within the storage location when the storage location is 
programmed. The apparatus further comprises a processing 
device coupled to the output circuit to receive the output 
address value, wherein the output address value specifies a 
beginning location for a series of instructions to be used to 
process the data received on the received channel number. 
The data is preferably isochronous data. 

In still another aspect of the invention, an apparatus for 
processing received data comprises means for storing 
including a plurality of storage locations each having a 
channel number field to store a stored channel number and 
an instruction pointer field to store a stored address value, 
means for comparing coupled to the means for storing and 
configured for receiving a received channel number on 
which data is received, wherein the means for comparing 
compares the stored channel numbers to the received chan- 
nel number to determine if any of the stored channel 
numbers match the received channel number and means for 
providing coupled to the means for comparing and to the 
means for storing for providing the stored address value 
within the storage location having the stored channel num- 
ber matching the received channel number as an output 
address value. The apparatus further comprises a default 
storage location coupled to the means for providing for 
storing a default address value and providing the default 
address value as the output address value if none of the 
stored channel numbers match the received channel number. 
The storage locations further each include a valid bit. The 
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storage locations are programmable. The apparatus further 
comprises a host device coupled to the means for storing for 
programming the stored channel numbers and the stored 
address values. The host device sets the valid bit within the 
storage location when the storage location is programmed. 
The apparatus further comprises a processing device 
coupled to the means for providing to receive the output 
address value, wherein the output address value specifies a 
beginning location for a series of instructions to be used to 
process the data received on the received channel number. 
The means for storing is a register. The data is preferably 
isochronous data. 

In another aspect of the invention, a receiving device for 
receiving data from one or more remote devices comprises 
an interface circuit configured to receive data on one or more 
received channel numbers, a plurality of storage locations 
each including a channel number field to store a stored 
channel number, an instruction pointer field to store a stored 
address value and a valid bit having a first state and a second 
state, wherein when the valid bit for a storage location is in 
the first state the storage location is valid, a comparing 
circuit coupled to the interface circuit and to the plurality of 
storage locations to receive the received channel number 
corresponding to received data and compare the stored 
channel numbers to the received channel number to deter- 
mine if any of the stored channel numbers match the 
received channel number, a default storage location for 
storing a default address value and an output circuit coupled 
to the comparing circuit, to the plurality of storage locations 
and to the default storage location to provide the stored 
address value within the storage location having the stored 
channel number matching the received channel number as 
an output address value, if one of the stored channel num- 
bers within valid storage locations matches the received 
channel number, and to provide the default address value as 
the output address value if none of the stored channel 
numbers within the valid storage locations match the 
received channel number. The comparing circuit only com- 
pares stored channel numbers within the valid storage loca- 
tions to the received channel number. The storage locations 
are programmable. The host device sets the valid bit within 
the storage location when the storage location is pro- 
grammed. The receiving device further comprises a process- 
ing device coupled to the output circuit to receive the output 
address value, wherein the output address value specifies a 
beginning location for a series of instructions to be used to 
process the data received on the received channel number. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a protocol of the IEEE 1394-1995 
standard. 

FIG. 2 illustrates an exemplary IEEE 1394-1995 serial 
bus network including a computer system and a video 
camera. 

FIG. 3 illustrates a block diagram of the internal compo- 
nents of the computer system 20. 

FIG. 4 illustrates a channel pointer register according to 
the preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

An apparatus for dispatching a processing element to a 
program location based on a channel number of received 
data includes a channel pointer register. The channel pointer 
register includes a number of storage locations each having 
a channel number field, a valid bit field and a corresponding 
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instruction pointer field. Each of the storage locations is 
programmed by a host device when the host device allocates 
an isochronous channel and expects to begin receiving data 
on the isochronous channel. When a storage location within 
the channel pointer register is programmed, the channel 
number on which the host device expects to receive isoch- 
ronous data is written into the channel number field and a 
corresponding instruction pointer value is written into the 
instruction pointer field. The corresponding instruction 
pointer value is a program location preferably recognized by 
an isochronous data pipe (IDP), which includes program 
instructions for processing of data received on this isochro- 
nous channel. When a storage location is programmed with 
a channel number and corresponding instruction pointer 
value, the valid bit within the valid bit field is set to a logical 
high voltage level. Only storage locations with a valid bit 
having a value equal to a logical low voltage level can be 
programmed. When the data within a storage location is no 
longer valid or an isochronous channel has been reallocated, 
the valid bit within that storage location is reset to a logical 
low voltage level, signalling that the data within that storage 
location is no longer valid. 

When isochronous data is received by the host device, the 
host device determines on which channel the isochronous 
data has been received. This channel number is then com- 
pared to the channel numbers within the valid storage 
locations in the channel pointer register. If one of the 
channel numbers within a valid storage location matches the 
current receive channel number, then the channel pointer 
register outputs the instruction pointer value within the 
matching storage location. This instruction pointer value 
points to a program location. The program instructions 
beginning at this program location are then used by the host 
device to process the data received on the current receive 
channel number. Preferably, the host device utilizes an 
isochronous data pipe to process the received isochronous 
data, as taught within U.S. patent application Ser. No. 
08/612,322, filed on Mar. 7, 1996 and entitled "ISOCHRO- 
NOUS DATA PIPE FOR MANAGING AND MANIPU- 
LATING A HIGH-SPEED STREAM OF ISOCHRONOUS 
DATA FLOWING BETWEEN AN APPLICATION AND A 
BUS STRUCTURE," which is hereby incorporated by ref- 
erence. Alternatively, any other appropriate processing 
device can be used to process the incoming isochronous 
data. 

If none of the channel numbers within the valid storage 
locations in the channel pointer register match the current 
receive channel number, then the channel pointer register 
outputs an instruction pointer default value. This instruction 
pointer default value points to a default program location. 
The default program instructions beginning at this program 
location are then used by the IDP or other appropriate 
processing device to process the data received on the current 
receive channel number. 

An exemplary IEEE 1394-1995 serial bus network imple- 
menting the present invention and including a computer 
system and a video camera is illustrated in FIG. 2. The 
computer system 20 includes an associated display 22 and is 
coupled to the video camera 24 by the IEEE 1394-1995 
serial bus cable 26. Video data and associated data are sent 
between the video camera 24 and the computer system 20 
over the IEEE 1394-1995 serial bus cable 26. 

A block diagram of the internal components of the com- 
puter system 20 is illustrated in FIG. 3. The computer system 
20 includes a central processor unit (CPU) 44, a main 
memory 30, a video memory 46, a mass storage device 32 
and an IEEE 1394-1995 interface circuit 28, all coupled 
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together by a conventional bidirectional system bus 34. The 
interface circuit 28 includes the physical interface circuit 42 
for sending and receiving communications on the IEEE 
1394-1995 serial bus and the isochronous data pipe 52 

5 which is used to process streams of isochronous data 
received and transmitted through the physical interface 
circuit 42. The physical interface circuit 42 is coupled to the 
camera 24 over the IEEE 1394-1995 serial bus cable 26. The 
system bus 34 contains an address bus for addressing any 
portion of the memory 30 and 46. The system bus 34 also 
includes a data bus for transferring data between and among 
the CPU 44, the main memory 30, the video memory 46, the 
mass storage device 32 and the interface circuit 28. 

The computer system 20 is also coupled to a number of 
peripheral input and output devices including the keyboard 

35 38, the mouse 40 and the associated display 22. The key- 
board 38 is coupled to the CPU 44 for allowing a user to 
input data and control commands into the computer system 
20. A conventional mouse 40 is coupled to the keyboard 38 
for manipulating graphic images on the display 22 as a 

20 cursor control device. As is well known in the art, the mouse 
40 can alternatively be coupled directly to the computer 20 
through a serial port. 

A port of the video memory 46 is coupled to a video 
multiplex and shifter circuit 48, which in turn is coupled to 

25 a video amplifier 50, The video amplifier 50 drives the 
display 22. The video multiplex and shifter circuitry 48 and 
the video amplifier 50 convert pixel data stored in the video 
memory 46 to raster signals suitable for use by the display 
22. 

30 The channel pointer register of the present invention is 
illustrated in FIG. 4. Preferably, the channel pointer register 
resides within the main memory 30 of the host device. 
Alternatively, the channel pointer register is provided within 
a dedicated register. The channel pointer register 60 is 

35 preferably a twenty-two bit register having eight storage 
locations each including a channel number field 62, a valid 
bit field 64 and a corresponding instruction pointer field 66. 
A corresponding instruction pointer value is stored within 
the corresponding instruction pointer field 66 in bits 0 

40 through 11 of the storage location. The valid bit is stored 
within the valid bit field 64 in bit 15 of the storage location. 
The channel number is stored within the channel number 
field 62 in bits 16 through 21 of the storage location. Bits 
12-14 of the storage locations are preferably reserved for 

45 future use. The channel pointer register 60 also includes a 
default instruction pointer value storage location 68 in which 
a default instruction pointer value is stored for use when the 
channel number of received data does not match any of the 
valid channel numbers stored within the channel pointer 

so register 60. 

A host data input signal HostDataln is coupled to the 
channel pointer register 60 in order to program the storage 
locations within the channel pointer register 60. The host 
data input signal HostDataln is provided by the host device 

55 to program the storage locations with the appropriate data 
for isochronous channels on which the host device is receiv- 
ing data. A host write strobe input HostWr is coupled to the 
channel pointer register 60 for strobing data into the channel 
pointer register 60. A host address input signal HostAdr is 

60 provided by the host and specifies at which storage location 
within the channel pointer register 60 the data on the host 
data input signal HostDataln is to be written. The channel 
pointer register 60 provides a twelve-bit instruction pointer 
output signal IP, depending on the channel number of the 

65 received data. 

The storage locations within the channel pointer register 
60 are also read from and written to by an arithmetic logic 
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unit (ALU) within the IDP 52 or other processing element 
within the host device. An accumulator data input signal 
AccData is also coupled to the channel pointer register 60 to 
program storage locations within the channel pointer register 
60. A write physical address input signal WrPhyAdr, a read 5 
physical address input signal RdPhyAdr and a register 
physical write/read strobe input signal PhyWrRdn are 
coupled to the channel pointer register 60 and used by the 
ALU to read from and write data to the storage locations 
within the channel pointer register 60. 10 

Each storage location within the channel pointer register 
60 is coupled to a channel number comparator 70 for 
comparing the channel numbers within the channel pointer 
register 60 with the channel number on which the host 
device is currently receiving data. The valid bit values for 35 
each storage location within the channel pointer register 60 
are also provided to the channel number comparator 70 on 
the signal lines Valid. Using the valid bit values provided on 
the signal lines Valid, the channel number comparator 70 can 
readily determine which storage locations within the channel 2 o 
pointer register 60 include a valid channel number and 
corresponding instruction pointer. A six-bit receive channel 
number input signal RxChanNum is coupled to the channel 
number comparator 70. The receive channel number input 
signal RxChanNum is provided from the IDP 52 or other 25 
processing element within the host device and specifies the 
channel number on which data is currently being received. 
A receive channel hit output signal RxChanHit is provided 
from the channel number comparator 70. The receive chan- 
nel hit output signal RxChanHit is activated and raised to a 30 
logical high voltage level by the comparator 70 when the 
isochronous channel on which data is currently being 
received matches a channel number within one of the valid 
storage locations in the channel pointer register 60. The 
receive channel hit output signal RxChanHit is deactivated 35 
and pulled to a logical low voltage level by the comparator 
70 when the isochronous channel on which data is currently 
being received does not match any of the channel numbers 
within the valid storage locations in the channel pointer 
register 60. 40 

When programming a storage location within the channel 
pointer register 60, the host device puts the data to be written 
into the storage location on the host data input signal 
HostDataln. The host device also provides the address of the 
storage location to be written to on the host address input 45 
signal HostAdr. When the address of the storage location 
within the channel pointer register is on the host address 
input signal HostAdr and the data to be written into the 
storage location is on the host data input signal HostDataln, 
the host device then activates the host write strobe signal 50 
HostWr. When the host write strobe signal HostWr is 
activated, the data on the host data input signal HostDataln 
is written into the storage location within the channel pointer 
register 60 specified by the host address input signal Hos- 
tAdr. In this manner, the storage locations within the channel 55 
pointer register 60 arc programmed by the host device. 

The data written into the storage location includes the 
channel number value which is written into the channel 
number field 62 and the corresponding instruction pointer 
value which is written into the instruction pointer field 66. 60 
When a storage location is programmed with a channel 
number value and a corresponding instruction pointer value, 
the valid bit is also set signalling that the data within that 
storage location is valid for the channel number specified. 
During programming, different channel numbers are written 65 
into the channel number field 62 of different storage loca- 
tions. 
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When receiving data, the channel number on which the 
data is received is provided to the comparator 70 on the 
receive channel number input signal RxChanNum. The 
comparator 70 then compares the channel number received 
on the receive channel number input signal RxChanNum to 
the channel numbers within the valid storage locations in the 
channel pointer register 60. If one of the channel numbers 
within a storage location having a valid bit set to a logical 
high voltage level matches the channel number on the 
receive channel number input signal RxChanNum, then the 
instruction pointer value stored within that storage location 
is output on the instruction pointer output signal IP. Also, if 
one of the channel numbers within a valid storage location 
matches the channel number input on the receive channel 
input signal RxChanNum, then the comparator raises the 
receive channel hit output signal RxChanHit to a logical 
high voltage level, signalling that the received channel 
number was matched. Otherwise, if none of the channel 
numbers within valid storage locations match the channel 
number input on the receive channel input signal 
RxChanNum, then the default instruction pointer value 
stored within the default instruction pointer value storage 
location 68 is output on the instruction pointer output signal 
IP and the comparator 70 pulls the receive channel hit output 
signal RxChanHit to a logical low voltage level, signalling 
that the received channel number was not matched. 

The value output on the instruction pointer output signal 
IP is preferably provided to the IDP 52. The IDP 52 runs a 
set of programmed instructions to process the incoming 
isochronous data, beginning at the address specified by the 
instruction pointer output signal IP. Alternatively, any other 
processing device can be used to process the data and 
execute the series of instructions starting at the address 
specified by the instruction pointer output signal IP. 

When an isochronous channel is allocated between the 
host device and a remote device on the IEEE 1394-1995 
serial bus network, the host device programs the channel 
number and the corresponding instruction pointer value into 
a storage location within the channel pointer register 60 for 
the allocated channel. The corresponding instruction pointer 
value points to a series of instructions which are to be 
performed on data received on that channel The host device 
also sets the valid bit for that storage location. When data is 
then received on the allocated channel, the IDP 52 or other 
processing element within the host device provides the 
channel number to the comparator 70. The comparator 70 
then compares the channel number to the channel numbers 
within valid storage locations in the channel pointer register 
60. If the channel number matches a channel number within 
a valid storage location, then the instruction pointer value 
within that storage location is output on the instruction 
pointer output signal IP. The IDP within the host device then 
processes the isochronous data received on that channel 
according to the series of instructions at the location speci- 
fied by the instruction pointer output signal IP. 

Otherwise, if the channel number does not match a 
channel number within a valid storage location, then the 
default instruction pointer value within the default storage 
location 68 is output on the instruction pointer output signal 
IP. Preferably, the IDP within the host device then processes 
the isochronous data received on that channel according to 
the series of instructions starting at the location specified by 
the default instruction pointer value. 

Using the method and apparatus of the present invention, 
a host device can efficiently process incoming isochronous 
data. The host device programs channel numbers and cor- 
responding instruction pointer values into the channel 
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pointer register 60. When data is then received on an 
isochronous channel, the channel number on which that data 
is received is input to the comparator 70 and compared with 
the channel numbers in valid storage locations within the 
channel pointer register 60. If one of the channel numbers 
within a valid storage location matches the channel number 
of the received data, then the corresponding instruction 
pointer value is output and the data is processed according 
to a series of instructions beginning at the location pointed 
to by the corresponding instruction pointer value. If the 
channel number of the received data does not match any of 
the channel numbers within valid storage locations in the 
channel pointer register then the default instruction pointer 
value is output and the data is processed according to a series 
of instructions beginning at the location pointed to by the 
default instruction pointer value. 

The present invention has been described in terms of 
specific embodiments incorporating details to facilitate the 
understanding of principles of construction and operation of 
the invention. Such reference herein to specific embodi- 
ments and details thereof is not intended to limit the scope 
of the claims appended hereto. It will be apparent to those 
skilled in the art that modifications may be made in the 
embodiment chosen for illustration without departing from 
the spirit and scope of the invention. Specifically, it will be 
apparent to those skilled in the art that while the preferred 
embodiment of the present invention is used with an IEEE 
1394-1995 serial bus structure, the present invention could 
also be implemented on any other appropriate bus structures. 

We claim: 

1. A method of processing received data comprising the 
steps of: 

a. receiving data on a received channel number; 

b. comparing the received channel number to stored 
channel numbers within a plurality of memory 
locations, each of the plurality of memory locations 
including a corresponding address value specifying a 
starting address for a series of instructions for process- 
ing data received on a corresponding stored channel 
number; 

c. providing the corresponding address value correspond- 
ing to the stored channel number matching the received 
channel number as an output address value if one of the 
stored channel numbers matches the received channel 
number; and 

d. providing a default address value as the output address 
value if none of the stored channel numbers matches 
the received channel number. 

2. The method as claimed in claim 1 further comprising 
the steps of: 

a. allocating an allocated channel number for receiving 
data; and 

b. programming the allocated channel number and a 
corresponding allocated address value into one of the 
memory locations to form the stored channel number 
and the corresponding address value for the memory 
location. 

3. The method as claimed in claim 2 wherein the default 
address value specifies a default starting address for a series 
of default instructions for processing data received on the 
received channel number. 

4. The method as claimed in claim 3 wherein the memory 
locations are locations within a register. 

5. The method as claimed in claim 4 further comprising 
the step of programming a valid bit within a programmed 
memory location. 
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6. The method as claimed in claim 5 wherein the data is 
isochronous data. 

7. An apparatus for processing received data comprising: 

a. a plurality of storage locations each including a channel 
number field to store a stored channel number and an 
instruction pointer field to store a stored address value; 

b. a comparing circuit coupled to the plurality of storage 
locations and configured to receive a received channel 
number on which data is received, wherein the com- 
paring circuit compares the stored channel numbers to 
the received channel number to determine if any of the 
stored channel numbers match the received channel 
number; and 

c. an output circuit coupled to the comparing circuit and 
to the plurality of storage locations to provide the 
stored address value within the storage location having 
the stored channel number matching the received chan- 
nel number as an output address value. 

8. The apparatus as claimed in claim 7 further comprising 
a default storage location coupled to the output circuit to 
store a default address value and provide the default address 
value as the output address value if none of the stored 
channel numbers match the received channel number. 

9. The apparatus as claimed in claim 8 wherein the storage 
locations further each include a valid bit, 

10. The apparatus as claimed in claim 9 wherein the 
storage locations are programmable. 

U. The apparatus as claimed in claim 10 further com- 
prising a host device coupled to the plurality of storage 
locations to program the stored channel numbers and the 
stored address values. 

12. The apparatus as claimed in claim 11 wherein the host 
device sets the valid bit within the storage location when the 
storage location is programmed. 

13. The apparatus as claimed in claim 12 further com- 
prising a processing device coupled to the output circuit to 
receive the output address value, wherein the output address 
value specifies a beginning location for a series of instruc- 
tions to be used to process the data received on the received 
channel number. 

14. The apparatus as claimed in claim 13 wherein the data 
is isochronous data. 

15. An apparatus for processing received data comprising: 

a. means for storing including a plurality of storage 
locations each having a channel number field to store a 
stored channel number and an instruction pointer field 
to store a stored address value; 

b. means for comparing coupled to the means for storing 
and configured for receiving a received channel number 
on which data is received, wherein the means for 
comparing compares the stored channel numbers to the 
received channel number to determine if any of the 
stored channel numbers match the received channel 
number; and 

c. means for providing coupled to the means for compar- 
ing and to the means for storing for providing the stored 
address value within the storage location having the 
stored channel number matching the received channel 
number as an output address value. 

16. The apparatus as claimed in claim 15 further com- 
prising a default storage location coupled to the means for 
providing for storing a default address value and providing 
the default address value as the output address value if none 
of the stored channel numbers match the received channel 
number. 

17. The apparatus as claimed in claim 16 wherein the 
storage locations further each include a valid bit. 
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18. The apparatus as claimed in claim 17 wherein the 
storage locations are programmable. 

19. The apparatus as claimed in claim 18 further com- 
prising a host device .coupled to the means for storing for 
programming the stored channel numbers and the stored 
address values. 

20. The apparatus as claimed in claim 19 wherein the host 
device sets the valid bit within the storage location when the 
storage location is programmed. 

21. The apparatus as claimed in claim 20 further com- 
prising a processing device coupled to the means for pro- 
viding to receive the output address value, wherein the 
output address value specifies a beginning location for a 
series of instructions to be used to process the data received 
on the received channel number. 

22. The apparatus as claimed in claim 21 wherein the 
means for storing is a register. 

23. The apparatus as claimed in claim 22 wherein the data 
is isochronous data. 

24. A receiving device for receiving data from one or 
more remote devices comprising: 

a. an interface circuit configured to receive data on one or 
more received channel numbers; 

b. a plurality of storage locations each including a channel 
number field to store a stored channel number, an 
instruction pointer field to store a stored address value 
and a valid bit having a first state and a second state, 
wherein when the valid bit for a storage location is in 
the first state the storage location is valid; 

c. a comparing circuit coupled to the interface circuit and 
to the plurality of storage locations to receive the 
received channel number corresponding to received 
data and compare the stored channel numbers to the 
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received channel number to determine if any of the 
stored channel numbers match the received channel 
number; 

d. a default storage location for storing a default address 
value; and 

e. an output circuit coupled to the comparing circuit, to the 
plurality of storage locations and to the default storage 
location to provide the stored address value within the 
storage location having the stored channel number 
matching the received channel number as an output 
address value, if one of the stored channel numbers 
within valid storage locations matches the received 
channel number, and to provide the default address 
value as the output address value if none of the stored 
channel numbers within the valid storage locations 
match the received channel number. 

25. The receiving device as claimed in claim 24 wherein 
the comparing circuit only compares stored channel num- 
bers within the valid storage locations to the received 
channel number. 

26. The receiving device as claimed in claim 25 wherein 
the storage locations are programmable. 

27. The receiving device as claimed in claim 26 wherein 
the host device sets the valid bit within the storage location 
when the storage location is programmed. 

28. The receiving device as claimed in claim 27 further 
comprising a processing device coupled to the output circuit 
to receive the output address value, wherein the output 
address value specifies a beginning location for a series of 
instructions to be used to process the data received on the 
received channel number. 
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